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( Prior Art ) 
Provide a semiconductor structure , where the semiconductor 
structure includes : a substrate , a first active region on the 

substrate , and a first gate structure on the first active region 
S201 

Perform an etching process , to form a first depression and a 
second depression that are in the first active region and on two 
sides of the first gate structure respectively , where the size of the 
second depression is larger than the size of the first depression 

S202 

Form a first source in the first depression , and form a first drain in 
the second depression , where the size of the first drain is larger 

than the size of the first source 
S203 

FIG . 2 
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SEMICONDUCTOR DEVICE PROVIDING A technical problem to be resolved by the present disclo 
IMPROVED READ AND WRITE MARGIN , sure is to provide a semiconductor device , so that a current 
AND MANUFACTURING METHOD FOR from a drain to a source of the semiconductor device is 

THE SAME greater than a current from the source to the drain thereof . 
In a first aspect of the present disclosure , a semiconductor 

RELATED APPLICATIONS device is provided , including : a substrate ; a first active 
region on the substrate ; a first gate structure positioned on 

The present application claims priority to Chinese Patent the first active region ; and a first source and a first drain that 
Appln . No. 201710413178.2 , filed on Jun . 5 , 2017 , the entire are positioned in the first active region and are on two sides 
disclosure of which is hereby incorporated by reference . 10 of the first gate structure respectively , where a size of the 

first drain is larger than a size of the first source . 
BACKGROUND In some implementations , the size of the first drain 

includes a horizontal size of the first drain along a channel 
direction , and the size of the first source includes a hori Technical Field 15 zontal size of the first source along the channel direction . The present disclosure relates to the field of semiconduc In some implementations , a conduction type of the first tor technologies , and in particular , to semiconductor devices active region is N type , and a material of the first source and and manufacturing methods for the same . the first drain includes silicon germanium ; or a conduction 

Related Art type of the first active region is P type , and a material of the 
At present , in the advanced complementary metal oxide 20 first source and the first drain includes silicon carbide . 

semiconductor ( CMOS ) technology , a static random access In some implementations , the semiconductor device fur 
memory ( SRAM ) operated using Sub - 1V ( that is , a working ther includes : a protective layer covering a surface of the 
voltage less than 1 V ) faces problems caused by a decrease first gate structure . 
in the read / write stability . One of the root causes is contra In some implementations , a material of the protective 
dictory requirements on read / write operations . FIG . 1A is a 25 layer includes silicon nitride . 
schematic circuit connection diagram of a 6 - transistor In some implementations , the first gate structure includes : 
SRAM ( 6T - SRAM ) in the prior art . FIG . 1A shows a first a first gate dielectric layer positioned on the first active 
Pass Gate ( PG ) transistor 11 , a second PG transistor 12 , a region and a first gate positioned on the first gate dielectric 
first pull up ( PU ) transistor 13 , a second PU transistor 14 , a layer . 
first pull down ( PD ) transistor 15 , and a second PD transistor 30 In some implementations , the semiconductor device fur 
16. In addition , FIG . 1A further shows internal nodes A and ther includes : spacers that are respectively positioned on two 
B , a bit line BL , a complementary bit line BLb , a word line sides of the first gate structure and positioned on a side 
WL , a supply voltage Vdd , and the like . surface of the protective layer . 

FIG . 1B shows a read current Iread in a read operation In some implementations , the semiconductor device fur 
process . For example , the read current Iread flows from the 35 ther includes : spacers that are respectively positioned on 
bit line BL to a ground terminal through the first PG side surfaces of two sides of the first gate structure . 
transistor 11 and the first PD transistor 15 , so as to read data In some implementations , the semiconductor device fur 
stored in the node A. FIG . 1C shows a write current Iwrite in ther includes : a second active region that is on the substrate 
a write operation process . For example , the write current and spaced from the first active region ; a second gate 
Iwrite flows from the supply voltage Vdd to the complemen- 40 structure positioned on the second active region ; and a 
tary bit line BLb through the second PU transistor 14 and the second source and a second drain that are positioned in the 
second PG transistor 12 , so that “ 1 ” originally stored in the second active region and that are respectively positioned on 
node B can be written as “ 0 ” , and “ O ” originally stored in the two sides of the second gate structure , where a size of the 
node A can be written as “ 1 ” . Currently , when read and write second drain is equal to a size of the second source . 
operations are performed , it is necessary to improve the read 45 In some implementations , the second gate structure 
margin and write margin of the SRAM , thereby improving includes : a second gate dielectric layer positioned on the 
the anti - interference capability thereof . second active region and a second gate positioned on the 

second gate dielectric layer . 
SUMMARY Forms of the above - described semiconductor device pro 

50 vided in the present disclosure has an asymmetric semicon 
One way to improve the read margin and the write margin ductor structure . In the semiconductor device , a size of the 

of an SRAM is to make a current flowing through a PG first drain is larger than a size of the first source , so that the 
transistor in a read operation ( referred to as a read current ) first drain has a greater stress on a channel than the first 
relatively low and a current flowing through the PG tran source . In this way , a current from the first drain to the first 
sistor in a write operation ( referred to as a write current ) 55 source is greater than a current from the first source to the 
relatively high . Herein , the read current is made relatively first drain . After the semiconductor device is applied as a PG 
low to avoid interference to an SRAM unit during the read transistor in an SRAM , a read current in the SRAM is 
operation , and the write current is made relatively high , so relatively low while a write current is relatively high , so that 
that the write operation can be finished as quickly as the read margin and the write margin can be improved . 
possible , thereby improving an anti - interference capability 60 In a second aspect of the present disclosure , a manufac 
of the SRAM . That is , a current from a bit line to an internal turing method for a semiconductor device is provided . The 
node ( A or B ) should be relatively low , and a current from method may include : providing a semiconductor structure , 
the internal node ( A or B ) to the bit line should be relatively where the semiconductor structure includes : a substrate , a 
high . A drain of the PG transistor is connected to a bit line , first active region on the substrate , and a first gate structure 
and a source thereof is connected to an internal node ; 65 positioned on the first active region ; performing an etching 
therefore , a current from the drain to the source should be process , to form , in the first active region , a first depression 
greater than a current from the source to the drain . and a second depression that are on two sides of the first gate 
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structure respectively , where a size of the second depression In forms of the above - described manufacturing method , 
is larger than a size of the first depression ; and forming a first the size of the second depression is made to be larger than 
source in the first depression , and forming a first drain in the the size of the first depression , so that after the first drain and 
second depression , where a size of the first drain is larger the first source are formed in the two depressions respec 
than a size of the first source . tively , the size of the first drain is larger than the size of the 

In some implementations , the size of the first depression first source , and therefore , the first drain has a greater stress 
includes a horizontal size of the first depression along a on a channel than the first source . In this way , a current from 
channel direction ; the size of the second depression includes the first drain to the first source is greater than a current from 
a horizontal size of the second depression along the channel the first source to the first drain . After the semiconductor 
direction ; the size of the first drain includes a horizontal size device is applied as a PG transistor in an SRAM , a read 
of the first drain along the channel direction ; and the size of current in the SRAM is relatively low while a write current 
the first source includes a horizontal size of the first source is relatively high , so that the read margin and the write 
along the channel direction . margin can be improved . 

In some implementations , a conduction type of the first The exemplary embodiments and forms of the present 
active region is N type , and a material of the first source and disclosure are described in detail below with reference to the 
a material of the first drain includes silicon germanium ; or accompanying drawings , so that other features and advan 
a conduction type of the first active region is P type , and a tages of the present invention become clear . 
material of the first source and a material of the first drain 
includes silicon carbide . BRIEF DESCRIPTION OF THE DRAWINGS 

In some implementations , the method further includes : 
before the etching process is performed , forming a protec The accompanying drawings , as a part of the specifica 
tive layer on the semiconductor structure , where the protec tion , illustrate embodiments and implementations of the 
tive layer covers at least the first active region and the first present disclosure and , together with the description , serve 
gate structure ; and during the etching process , etching a part 25 to explain the principles of the present disclosure . 
of the protective layer on two sides of the first gate structure With reference to the accompanying drawings , the present 
and a part of the first active region under the protective layer disclosure may be understood more clearly according to the 
to form the first depression and the second depression . following detailed description , where : 

In some implementations , a material of the protective FIG . 1A is a schematic circuit connection diagram of a 
layer includes silicon nitride . 30 6T - SRAM in the prior art ; 

In some implementations , the step of performing the FIG . 1B is a schematic circuit connection diagram when 
etching process includes : forming a patterned mask layer on a 6T - SRAM in the prior art performs a read operation ; 
the protective layer , where the mask layer exposes a part of FIG . 1C is a schematic circuit connection diagram when 
the protective layer that covers the first gate structure and a 6T - SRAM in the prior art performs a write operation ; 
covers a part of the first active region that is on two sides of 35 FIG . 2 is a schematic flowchart of one form of a manu 
the first gate structure ; using the mask layer as a mask , and facturing method for a semiconductor device ; 
etching the exposed part of the protective layer on two sides FIG . 3A to FIG . 31 are schematic cross - section diagrams 
of the first gate structure and the part of the first active region of structures in several stages in a manufacturing process of 
under the protective layer , thereby forming the first depres a semiconductor device according to some forms of the 
sion and the second depression ; and removing the mask 40 present disclosure ; and 
layer . FIG . 4A to FIG . 4M are schematic cross - section diagrams 

In some implementations , in the step of providing a of structures in several stages in a manufacturing process of 
semiconductor structure , the first gate structure includes : a a semiconductor device according to some other forms of 
first gate dielectric layer on the first active region and a first the present disclosure . 
gate on the first gate dielectric layer . 

In some implementations , after forming the first source DETAILED DESCRIPTION 
and the first drain , the method further includes : forming 
spacers on two sides of the first gate structure respectively , Various exemplary embodiments and forms of the present 
where the spacers are on a side surface of the protective disclosure are described in detail with reference to the 
layer . 50 accompanying drawings . It should be noted that unless 

In some implementations , the method further includes : otherwise specified , relative layouts , mathematical expres 
after forming the first source and the first drain , removing sions , and numeric values of components and steps 
the protective layer ; and after removing the protective layer , described in these embodiments do not limit the scope of the 
forming spacers on side surfaces on two sides of the first present disclosure . 
gate structure respectively . Meanwhile , it should be understood that for ease of 

In some implementations , in the step of providing a description , sizes of the parts shown in the accompanying 
semiconductor structure , the semiconductor structure further drawings are not drawn according to an actual proportional 
includes : a second active region that is on the substrate and relation . 
spaced from the first active region , and a second gate The following description about at least one exemplary 
structure positioned on the second active region ; and the 60 embodiment or form is for illustrative purposes only , and 
method further includes : forming , in the second active should not be used as any limitation on the present disclo 
region , a second source and a second drain that are on two sure or the application or use thereof . 
sides of the second gate structure respectively , where a size Technologies , methods , and devices that are known by a 
of the second drain is equal to a size of the second source . person of ordinary skill in the related fields may not be 

In some implementations , the second gate structure 65 discussed in detail . However , in proper cases , the technolo 
includes : a second gate dielectric layer on the second active gies , methods , and devices should be considered as a part of 
region and a second gate on the second gate dielectric layer . the authorized specification . 

45 

55 
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In all examples shown and discussed herein , any specific In forms of the foregoing embodiment , a size of the 
value should be interpreted as exemplary only rather than a second depression is made to be larger than a size of the first 
limitation . Therefore , other exemplary embodiments may depression , so that after the first drain and the first source are 
have different values . formed in the two depressions , respectively , the size of the 

It should be noted that similar reference signs and letters 5 first drain is larger than the size of the first source , and 
represent similar items in the following accompanying therefore , the first drain has a greater stress on a channel than 
drawings . Therefore , once an item is defined in a figure , the the first source . In this way , a current from the first drain to 
item does not need to be further discussed in the subsequent the first source is greater than a current from the first source 

to the first drain . figures . 
In order to improve a read margin and a write margin of After the semiconductor device is applied as a PG tran 

an SRAM , it is desirable to make a current flowing through sistor in an SRAM , a read current in the SRAM is relatively 
low while a write current is relatively high , so that the read a PG transistor in a read operation ( referred to as a read margin ( i.e. , the read signal noise margin , the read SNM for current ) relatively low and a current flowing through the PG short ) and the write margin can be improved . Higher read 

transistor in a write operation ( referred to as a write current ) 15 margin and write margin of the SRAM indicate a stronger relatively high . Herein , the read current is made relatively anti - interference capability thereof . 
low to avoid interference to an SRAM unit during the read In some implementations , a conduction type of the first 
operation , and the write current is made relatively high , so active region is N type ( that is , the formed semiconductor 
that the write operation can be finished as quickly as device may be a P - channel metal oxide semiconductor 
possible . That is , a current from a bit line to an internal node 20 ( PMOS ) device ) , and a material of the first source and the 
( A or B ) should be relatively low , and a current from the first drain may include silicon germanium . In other imple 
internal node ( A or B ) to the bit line should be relatively mentations , a conduction type of the first active region may 
high . A drain of the PG transistor is connected to a bit line be P type ( that is , the formed semiconductor device may be 
( for example , as shown in FIG . 1A , a drain D11 of a first PG an N - channel metal oxide semiconductor ( NMOS ) device ) , 
transistor is connected to a bit line BL , and a drain D12 of a 25 and a material of the first source and the first drain may 
second PG transistor is connected to a complementary bit include silicon carbide . 
line BLb ) , and a source thereof is connected to an internal FIG . 3A to FIG . 31 are schematic cross - section diagrams 
node ( for example , as shown in FIG . 1A , a source S11 of the of structures in several stages in a manufacturing process of 
first PG transistor is connected to a node A , and a source S12 a semiconductor device according to some forms of the 
of the second PG transistor is connected to a node B ) ; 30 present disclosure . A manufacturing process of a semicon 
therefore , a current from the drain to the source should be ductor device is described in detail with reference to FIG . 
greater than a current from the source to the drain . 3A to FIG . 31 . 

FIG . 2 is a schematic flowchart of a manufacturing irst , as shown in FIG . 3A , a semiconductor structure is 
method of a semiconductor device . provided , where the semiconductor structure may include : a 

In step S201 , a semiconductor structure is provided , 35 substrate ( such as a silicon substrate ) 31 , a first active region 
where the semiconductor structure includes : a substrate , a 32 on the substrate 31 , and a first gate structure 33 on the 
first active region on the substrate , and a first gate structure first active region 32. It should be noted that , the dashed line 
on the first active region . For example , the first gate structure in the figure is merely used to facilitate the description , and 
may include : a first gate dielectric layer on the first active the dashed line does not necessarily exist in reality . 
region and a first gate on the first gate dielectric layer . In some implementations , as shown in FIG . 3A , the first 

In step S202 , an etching process is performed , to form , in gate structure 33 may include : a first gate dielectric layer 331 
the first active region , a first depression and a second on the first active region 32 and a first gate 332 on the first 
depression that are on two sides of the first gate structure , gate dielectric layer 331. For example , a material of the first 
respectively , where a size of the second depression is larger gate dielectric layer 331 may include : silicon dioxide or a 
than a size of the first depression . 45 high - dielectric - constant material ( such as hafnium dioxide 

In some implementations , the size of the first depression ( HfO2 ) or zirconium dioxide ( ZrO2 ) ) . A material of the first 
may include a horizontal size of the first depression along a gate 332 may include : polycrystalline silicon or metal such 
channel direction ; and the size of the second depression may as tungsten . It should be noted that , in some implementa 
include a horizontal size of the second depression along the tions , a part of a dielectric layer that is under the first gate 
channel direction 50 and in direct contact with the first gate may be used as the 

A person skilled in art may understand that , when a device first gate dielectric layer . In other implementations , the 
operates , a channel may be formed in a part of an active entire dielectric layer formed on the upper surface of the first 
region ( such as the first active region ) under a gate structure active region may be used as the first gate dielectric layer . 
( such as the first gate structure ) , and the channel direction Therefore , the scope of the present disclosure is not limited 
may be a flow direction of a carrier . 55 thereto . 

In step S203 , a first source is formed in the first depres In some implementations , in the step of providing a 
sion , and a first drain is formed in the second depression , semiconductor structure , as shown in FIG . 3A , the first gate 
where a size of the first drain is larger than a size of the first structure 33 may further include : a first buffer layer ( such as 

silicon dioxide ) 333 on the first gate 332 and a first hard 
In some implementations , the size of the first drain may 60 mask layer ( such as silicon nitride ) 334 on the first buffer 

include a horizontal size of the first drain along the channel layer 333. The buffer layer ( such as the first buffer layer ) 
direction ; and the size of the first source may include a may buffer impact of a high stress from a hard mask layer 
horizontal size of the first source along the channel direction . ( such as the first hard mask layer ) on a gate ( such as the first 
Certainly , the scope of the present disclosure is not limited gate ) . 
thereto . For example , the size of the first drain and the size 65 In some implementations , in the step of providing a 
of the first source may also be a size in another direction , semiconductor structure , as shown in FIG . 3A , the semi 
such as a horizontal size perpendicular to the channel . conductor structure may further include : a groove isolation 

40 

source . 
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portion 34 that is on the substrate 31 and around the first may further include : as shown in FIG . 3G , for example , 
active region 32. The groove isolation portion 34 may forming spacers 39 that are on two sides of the first gate 
include : groove 341 around the first active region 32 and structure 33 respectively by means of a deposition process 
a groove insulator layer ( such as silicon dioxide ) 342 filled and an etching process , where the spacers 39 are on a side 
in the groove 341. Optionally , the groove isolation portion 5 surface of the protective layer 30. A material of the spacers 
34 may further include : a lining layer ( such as silicon 39 may include silicon dioxide or silicon nitride . 
dioxide ) 343 that is between the groove insulator layer 342 In some implementations , after the first source 371 and 
and the substrate 31 as well as the first active region 32 . the first drain 372 are formed , the manufacturing method 
Next , as shown in FIG . 3B , a protective layer 30 is formed may further include : as shown in FIG . 3H , removing the 

on the semiconductor structure shown in FIG . 3A by means 10 protective layer 30. In some implementations , in the step of 
of , for example , a deposition process . The protective layer removing the protective layer 30 , the first hard mask layer 
30 covers at least the first active region 32 and the first gate 334 is also removed . After the protective layer 30 is 
structure 33. For example , a material of the protective layer removed , as shown in FIG . 31 , spacers 38 are formed on side 
30 may include silicon nitride . surfaces on two sides of the first gate structure 33 ( such as 
Next , an etching process is performed , to form , in the first 15 the first gate 332 of the first gate structure 33 ) , respectively , 

active region , a first depression and a second depression that by mean of , for example , a deposition process and an etching 
are on two sides of the first gate structure respectively . The process . A material of the spacers 38 may include silicon 
process of forming the first depression and the second dioxide or silicon nitride . 
depression is described below with reference to FIG . 3C to Heretofore , forms of a manufacturing method for a semi 
FIG . 3D . 20 conductor device are provided . 
As shown in FIG . 3C , the step of performing the etching Based on a manufacturing method such as those described 

process may include : forming a patterned mask layer ( such above , a semiconductor device is formed . For example , as 
as a photoresist ) 35 on the protective layer 30. The mask shown in FIG . 3G , the semiconductor device may include : 
layer 35 exposes a part of the protective layer 30 that covers a substrate 31 ; a first active region 32 on the substrate 31 ; a 
the first gate structure 33 and covers a part of the first active 25 first gate structure 33 on the first active region 32 ; and a first 
region 32 ( that is , the part used for forming the source and source 371 and a first drain 372 that are in the first active 
the drain subsequently ) that is on two sides of the first gate region and on two sides of the first gate structure 33 
structure 33 ( such as the first gate of the first gate structure ) . respectively . The size Xd of the first drain 372 is larger than 
Next , as shown in FIG . 3D , the step of performing the the size Xs of the first source 371 . 

etching process may further include : using the mask layer 35 30 In some implementations , the size of the first drain 372 
as a mask , and etching the exposed part of the protective may include a horizontal size of the first drain 372 along a 
layer 30 on two sides of the first gate structure ( such as the channel direction ; the size of the first source 371 may 
first gate of the first gate structure ) and the part of the first include a horizontal size of the first source 371 along the 
active region 32 under the protective layer 30 , thereby channel direction . A person skilled in the art may understand 
forming the first depression 361 and the second depression 35 that , when a device works , a channel may be formed in a part 
362. The size Xd of the second depression 362 is larger than of an active region ( such as the first active region ) under a 
the size Xs of the first depression 361. The protective layer gate structure ( such as the first gate structure ) and between 
30 can prevent the first gate from being damaged in the a source ( such as the first source ) and a drain ( such as the 
etching step , and can also protect the first gate from impact first drain ) . The channel direction may be a flow direction of 
of other subsequent processes . Optionally , as shown in FIG . 40 a carrier ( such as an electron or a hole ) . 
3D , the etching process may further remove a part of the first The above semiconductor device has an asymmetric semi 
gate dielectric layer on two sides of the first gate . conductor structure . In the semiconductor device , the size of 
Next , as shown in FIG . 3E , the step of performing the the first drain is larger than the size of the first source , so that 

etching process may further include : removing the mask the first drain has a greater stress on a channel than the first 
layer 35 . 45 source . In this way , a current from the first drain to the first 

Heretofore , the etching process has been performed . Dur source is greater than a current from the first source to the 
ing the etching process , the part of the protective layer 30 on first drain . After the semiconductor device is applied as a PG 
two sides of the first gate structure 33 ( such as the first gate transistor in an SRAM , a read current in the SRAM is 
of the first gate structure ) and the part of the first active relatively low while a write current is relatively high , so that 
region 32 under the protective layer 30 are etched , thereby 50 the read margin and the write margin can be improved . 
forming the first depression and the second depression . The In some implementations , a conduction type of the first 
size of the second depression is larger than the size of the active region 32 may be N type ( that is , the semiconductor 
first depression . device may be a PMOS device ) , and a material of the first 
Next , as shown in FIG . 3F , by means of an epitaxy source 371 and the first drain 372 may include silicon 

process , a first source 371 is formed in the first depression 55 germanium . In other implementations , a conduction type of 
361 and a first drain 372 is formed in the second depression the first active region 32 may be P type ( that is , the 
362. The size Xd of the first drain 372 is larger than the size semiconductor device may be an NMOS device ) , and a 
Xs of the first source 371 . material of the first source 371 and the first drain 372 may 

In some implementations , a conduction type of the first include silicon carbide . 
active region 32 may be N type , and a material of the first 60 In some implementations , as shown in FIG . 3G , the first 
source 371 and the first drain 372 may include silicon gate structure 33 may include : a first gate dielectric layer 331 
germanium . In other implementations , a conduction type of on the first active region 32 and a first gate 332 on the first 
the first active region 32 may be P type , and a material of the gate dielectric layer 331. In some implementations , the first 
first source 371 and the first drain 372 may include silicon gate structure 33 may further include : a first buffer layer 333 
carbide . 65 on the first gate 332. Optionally , the first gate structure 33 

In some implementations , after the first source 371 and may further include : a first hard mask layer 334 on the first 
the first drain 372 are formed , the manufacturing method buffer layer 333 . 
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In some implementations , as shown in FIG . 3G , the conductor structure may further include : a second active 
semiconductor device may further include : a protective layer region 52 that is on the substrate 41 and spaced from the first 
30 that covers a surface of the first gate structure 33. For active region 42 , and a second gate structure 53 on the 
example , a material of the protective layer 30 may include second active region 52. For example , a conduction type of 
silicon nitride . 5 the second active region 52 may be the same as or opposite 

In some implementations , as shown in FIG . 3G , the to a conduction type of the first active region 42 . 
semiconductor device may further include : spacers 39 that As shown in FIG . 4A , the second gate structure 53 may 
are on two sides of the first gate structure 33 respectively , include : a second gate dielectric layer 531 on the second where the spacers 3 are on a side surface of the protective active region 52 and a second gate 532 on the second gate layer 30 . dielectric layer 531. For example , a material of the second In some implementations , as shown in FIG . 3G , the 
semiconductor device may further include : a groove isola gate dielectric layer 531 may include : silicon dioxide or a 
tion portion 34 that is on the substrate 31 and around the first high - dielectric - constant material ( such as HfO2 or ZrO2 ) . A 
active region 32. The groove isolation portion 34 may material of the second gate 532 may include : polycrystalline 
include : a groove 341 around the first active region 32 and 15 silicon or metal such as tungsten . The material of the second 
a groove insulator layer 342 filled in the groove 341 . gate 532 may be the same as or different from the material 
Optionally , the groove isolation portion 34 may further of the first gate 432 . 
include : a lining layer 343 that is between the groove In some implementations , in the step of providing a 
insulator layer 342 and the substrate 31 as well as the first semiconductor structure , as shown in FIG . 4A , the second 
active region 32 . 20 gate structure 53 may further include : a second buffer layer 

Based on a manufacturing method according to another ( such as silicon dioxide ) 533 on the second gate 532 and a 
form of the present disclosure , another form of a semicon second hard mask layer ( such as silicon nitride ) 534 on the 
ductor device is formed , as shown in FIG . 31. Here , struc second buffer layer 533. The second buffer layer may buffer 
tures that are included in the semiconductor device shown in impact of a high stress from the second hard mask layer on 
FIG . 31 and the same as , or similar to , those shown in FIG . 25 the second gate . 
3G are not described in detail again . One of the differences In some implementations , in the step of providing a 
between the semiconductor device shown in FIG . 31 and the semiconductor structure , as shown in FIG . 4A , the semi 
semiconductor device shown in FIG . 3G is that , the semi conductor structure may further include : a groove isolation 
conductor device shown in FIG . 31 does not include the portion 44 that is on the substrate 41 and around the first 
protective layer 30 , and the spacers are directly formed on 30 active region 42 and the second active region 52. The groove 
the side surfaces on two sides of the first gate structure . That isolation portion 44 may include : a groove 441 around the 
is , as shown in FIG . 31 , the semiconductor device includes : first active region 42 and the second active region 52 , and a 
spacers 38 that are on side surfaces on two sides of the first groove insulator layer ( such as silicon le ) 442 filled in 
gate structure 33 respectively . In addition , compared with the groove 441. In some implementations , the groove iso 
FIG . 3G , the first gate structure 33 shown in FIG . 31 does not 35 lation portion 44 may further include : a lining layer ( such as 
include the first hard mask layer 334 . silicon dioxide ) 443 that is between the groove insulator 

In some implementations , the semiconductor device layer 442 and the substrate 41 , the first active region 42 , as 
( shown in FIG . 3G or FIG . 31 ) may be a fin - type semicon well as the second active region 52. As shown in FIG . 4A , 
ductor device , or may be a plane - type semiconductor device . a part of the groove isolation portion 44 isolates the first 

FIG . 4A to FIG . 4M are schematic cross - section diagrams 40 active region 42 from the second active region 52 . 
of structures in several stages in a manufacturing process of Next , as shown in FIG . 4B , a protective layer 40 is formed 
a semiconductor device according to some other forms of on the semiconductor structure shown in FIG . 4A by means 
the present disclosure . The manufacturing process of a of , for example , a deposition process . In addition to the first 
semiconductor device according to some other embodiments active region 42 and the first gate structure 43 , the protective 
of the present disclosure is described in detail below with 45 layer 40 further covers the second active region 52 and the 
reference to FIG . 4A to FIG . 4M . second gate structure 53. For example , a material of the 

First , as shown in FIG . 4A , a semiconductor structure is protective layer 40 may include silicon nitride . 
provided . The semiconductor structure may include : a sub Next , as shown in FIG . 4C , a patterned mask layer ( such 
strate ( such as silicon substrate ) 41 , a first active region 42 as a photoresist ) 45 is formed on the protective layer 40. The 
on the substrate 41 , and a first gate structure 43 on the first 50 mask layer 45 exposes a part of the protective layer 40 that 
active region 42. In some implementations , the first gate covers the first gate structure 43 and covers a part of the first 
structure 43 may include : a first gate dielectric layer 431 on active region 42 ( that is , the part used for forming the source 
the first active region 42 and a first gate 432 on the first gate and the drain subsequently ) that is on two sides of the first 
dielectric layer 431. For example , a material of the first gate gate structure 43 ( such as the first gate of the first gate 
dielectric layer 431 may include : silicon dioxide or a high- 55 structure ) . 
dielectric - constant material ( such as HfO , or ZrO2 ) . A Next , as shown in FIG . 4D , the mask layer 45 is used as 
material of the first gate 432 may include : polycrystalline a mask , and the exposed part of the protective layer 40 on 
silicon or metal such as tungsten . two sides of the first gate structure ( such as the first gate of 

Optionally , in the step of providing a semiconductor the first gate structure ) and the part of the first active region 
structure , as shown in FIG . 4A , the first gate structure 43 60 42 under the protective layer 40 are etched , thereby forming 
may further include : a first buffer layer ( such as silicon the first depression 461 and the second depression 462. The 
dioxide ) 433 on the first gate 432 and a first hard mask layer size Xd of the second depression 462 is larger than the size 
( such as silicon nitride ) 434 on the first buffer layer 433. The Xs of the first depression 461 . 
first buffer layer may buffer impact of a high stress from the Next , as shown in 4E , the mask layer 45 is removed . 
first hard mask layer on the first gate . Next , as shown in FIG . 4F , for example , by means of an 

In some implementations , in the step of providing a epitaxy process , a first source 471 is formed in the first 
semiconductor structure , as shown in FIG . 4A , the semi depression 461 and a first drain 472 is formed in the second 

65 
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depression 462. The size Xd of the first drain 472 is larger depression 562. For example , the size Yd of the fourth 
than the size Xs of the first source 471 . depression 562 is equal to the size Ys of the third depression 

A process of forming spacers and a process of forming a 561 . 
second source and a second drain according to an embodi Next , as shown in FIG . 4M , for example , by means of an 
ment of the present invention are described below with 5 epitaxy process , a second source 571 is formed in the third 
reference to FIG . 4G to FIG . 41 . depression 561 , and a second drain 572 is formed in the 

In some implementations , after the first source 471 and fourth depression 562. In this way , the second source 571 the first drain 472 are formed , as shown in FIG . 4G , spacers and the second drain 572 that are on two sides of the second 
49 are separately formed on two sides of the first gate 
structure 43 and on two sides of the second gate structure 53 , 10 active region 52. For example , the size of the second drain 

gate structure 53 respectively are formed in the second 
where the spacers 49 are on a side surface of the protective 
layer 40. For example , a material of the spacers 49 may 572 is equal to the size of the second source 571 . 
include silicon dioxide or silicon nitride . It should be noted that , the term “ equal ” here is not limited 
Next , as shown in FIG . 4H , after the spacers 49 are to being absolutely equal ; instead , an error between the two 

formed , the part of the protective layer 40 on two sides of the 15 is allowed , like adding the description “ substantially ” in 
second gate structure 53 and a part of the second active front of the term “ equal ” . 
region 52 are etched , thereby forming a third depression 561 Heretofore , a manufacturing method for a semiconductor 
and a fourth depression 562. For example , the size Yd of the device according to some other forms of the present disclo 
fourth depression 562 is equal to the size Ys of the third sure is provided . The manufacturing method forms a first 
depression 561. For example , the size of the third depression 20 semiconductor device 400 having an asymmetric structure 
may include a horizontal size of the third depression along and a second semiconductor device 500 having a symmetric 
a channel direction ; the size of the fourth depression may structure . The first semiconductor device 400 may be used as 
include a horizontal size of the fourth depression along the a PG transistor , to make a read current in an SRAM 
channel direction . relatively low while a write current relatively high , thereby 
Next , as shown in FIG . 41 , for example , by means of an 25 improving the read margin and the write margin . The second 

epitaxy process , a second source 571 is formed in the third semiconductor device 500 , for example , may be used as a 
depression 561 , and a second drain 572 is formed in the PD transistor . 
fourth depression 562. In this way , the second source 571 The present disclosure further provides a semiconductor 
and the second drain 572 that are on two sides of the second device according to another form of the present disclosure . 
gate structure 53 respectively are formed in the second 30 For example , as shown in FIG . 41 , the semiconductor device 
active region 52. For example , the size of the second drain may include : a substrate 41 , a first active region 42 , a first 
572 is equal to the size of the second source 571. For gate structure 43 , a first source 471 , and a first drain 472 . 
example , the size of the second drain may include a hori These struc ures are the same as or similar to the substrate 
zontal size of the second drain along the channel direction ; 31 , the first active region 32 , the first gate structure 33 , the 
the size of the second source may include a horizontal size 35 first source 371 , and the first drain 372 in FIG . 3G respec 
of the second source along the channel direction . tively , and therefore are not described in detail again herein . 

Heretofore , forms of a manufacturing method for a semi These structures form a first semiconductor device 600. The 
conductor device are provided . The manufacturing method first semiconductor device 600 may be used as a PG tran 
forms a first semiconductor device 600 having an asymmet sistor in an SRAM . 
ric structure and a second semiconductor device 700 having 40 In some implementations , as shown in FIG . 41 , the 
a symmetric structure . The first semiconductor device 600 semiconductor device may further include : a second active 
may be used as a PG transistor , to make a read current in an region 52 that is on the substrate 41 and spaced from the first 
SRAM relatively low while a write current relatively high , active region 42. For example , a conduction type of the 
thereby improving the read margin and the write margin . second active region 52 may be the same as or opposite to 
The second semiconductor device 700 , for example , may be 45 a conduction type of the first active region 42 . 
used as a PD transistor . As shown in FIG . 41 , the semiconductor device may 

A process of forming spacers and a process of forming a further include : a second gate structure 53 on the second 
second source and a second drain according to other imple active region 52. For example , the second gate structure 53 
mentations of the present disclosure are described below may include : a second gate dielectric layer 531 on the 
with reference to FIG . 4J to FIG . 4M . 50 second active region 52 and a second gate 532 on the second 

In some implementations , after the first source 471 and gate dielectric layer 531. In some implementations , the 
the first drain 472 ( that is , the structure shown in FIG . 4F ) second gate structure 53 may further include : a second buffer 
are formed , as shown in FIG . 4 ) , the protective layer 40 is layer 533 on the second gate 532. In some implementations , 
removed . In some implementations , in the step of removing the second gate structure 53 may further include : a second 
the protective layer 40 , the first hard mask layer 434 and the 55 hard mask layer 534 on the second buffer layer 533 . 
second hard mask layer 534 are further removed . As shown in FIG . 41 , the semiconductor device may 
Next , as shown in FIG . 4K , spacers 48 are formed on a further include : a second source 571 and a second drain 572 

side surface of the first gate structure 43 ( such as the first that are in the second active region 52 and on two sides of 
gate of the first gate structure ) and on a side surface of the the second gate structure 53 respectively . For example , the 
second gate structure 53 ( such as the second gate of the 60 size of the second drain 572 is equal to the size of the second 
second gate structure ) by means of , for example , a deposi source 571. The second active region 52 , the second gate 
tion process and an etching process . For example , a material structure 53 , the second source 571 , and the second drain 
of the spacers 48 may include silicon dioxide or silicon 572 form a second semiconductor device 700. For example , 
nitride . the second semiconductor device 700 may be used as a PD 
Next , as shown in FIG . 4L , a part of the second active 65 transistor . 

region 52 on two sides of the second gate structure 53 is In some implementations , as shown in FIG . 41 , the 
etched , thereby forming a third depression 561 and a fourth semiconductor device may further include : a protective layer 
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40 that covers a surface of the first gate structure 43 and a using the patterned mask layer as a mask , and etching the 
surface of the second gate structure 53 . exposed part of the protective layer on two sides of the 

In some implementations , as shown in FIG . 41 , the first gate structure and the part of the first active region 
semiconductor device may further include : spacers 49 that under the protective layer , to form , in the first active 
are on two sides of the first gate structure 43 and two sides 5 region , a first depression and a second depression that 
of the second gate structure 53 respectively , where the are on two sides of the first gate structure , respectively , spacers 49 are on a side surface of the protective layer 40 . wherein a size of the second depression is larger than In the foregoing implementations , the semiconductor a size of the first depression ; device not only includes the first semiconductor device 600 removing the patterned mask layer , and 
that can be used as a PG transistor , but also includes a second 10 forming a first source in the first depression , and forming semiconductor device 700 that can be used as a PD transis 
tor . The first semiconductor device 600 may make a read a first drain in the second depression , wherein a size of 
current in the SRAM relatively low while a write current the first drain is larger than a size of the first source . 
relatively high , thereby improving the read margin and the 2. The method according to claim 1 , wherein : 
write margin . the size of the first depression comprises a horizontal size 

In another implementation , the present disclosure further of the first depression along a channel direction ; 
provides another semiconductor device , for example , as the size of the second depression comprises a horizontal 
shown in FIG . 4M . Here , structures that are included in the size of the second depression along the channel direc 
semiconductor device shown in FIG . 4M and the same as or tion ; 
similar to those shown in FIG . 41 are not described in detail 20 the size of the first drain comprises a horizontal size of the 
again . One of the differences between the semiconductor first drain along the channel direction , and 
device shown in FIG . 4M and the semiconductor device the size of the first source comprises a horizontal size of 
shown in FIG . 41 is that , the semiconductor device shown in the first source along the channel direction . 
FIG . 4M does not include the protective layer 40 , and the 3. The method according to claim 1 , wherein : 
spacers are directly formed on the side surfaces on two sides 25 a conduction type of the first active region is N type , and 

a material of the first source and a material of the first of the first gate structure and the second gate structure . That 
is , as shown in FIG . 4M , the semiconductor device may drain comprises silicon germanium ; or 
further include : spacers 48 that are on side surfaces of the a conduction type of the first active region is P type , and 

a material of the first source and a material of the first first gate structure 43 ( such as the first gate of the first gate 
structure ) and side surfaces of the second gate structure 53 30 drain comprises silicon carbide . 
( such as the second gate of the second gate structure ) . In 4. The method according to claim 1 , wherein , 
addition , compared with FIG . 41 , the first gate structure 43 a material of the protective layer comprises silicon nitride . 
shown in FIG . 4M does not include the first hard mask layer 5. The method according to claim 1 , wherein the method 

further comprises : 434 , and the second gate structure 53 shown in FIG . 4M 
does not include the second hard mask layer 534 . after forming the first source and the first drain , forming 

Heretofore , embodiments and implementations of the spacers that are respectively positioned on two sides of 
present disclosure are described in detail . To avoid obstruct the first gate structure , wherein the spacers are posi 

tioned on a side surface of the protective layer . ing the concepts of the present disclosure , some details 
generally known in the art are not described . According to 6. The method according to claim 1 , wherein the method 
the foregoing descriptions , a person skilled in the art may 40 further comprises : 
completely understand how to implement the technical after forming the first source and the first drain , removing 
solutions disclosed herein . the protective layer ; and 
Some specific embodiments and implementations of the after removing the protective layer , forming spacers on 

side surfaces on two sides of the first gate structure present disclosure are described in detail through examples . 
However , a person skilled in the art will understand that the 45 respectively . 
foregoing examples are merely for illustration , and are not 7. The method according to claim 1 , wherein : 
intended to limit the scope of the present disclosure . A in the step of providing a semiconductor structure , the first 
person skilled in the art will understand that the foregoing gate structure comprises : a first gate dielectric layer 
embodiments and implementations may be modified without positioned on the first active region and a first gate 
departing from the scope and spirit of the present disclosure . 50 positioned on the first gate dielectric layer . 
The scope of the present invention is defined by the 8. The method according to claim 7 , wherein : 
appended claims . in the step of providing a semiconductor structure , the 

The invention claimed is : semiconductor structure further comprises : a second 
1. A manufacturing method for a semiconductor device , active region that is on the substrate and that is spaced 

comprising : from the first active region , and a second gate structure 
providing a semiconductor structure , wherein the semi positioned on the second active region ; and 

conductor structure comprises : a substrate , a first active the method further comprises : forming , in the second 
region on the substrate , and a first gate structure posi active region , a second source and a second drain that 
tioned on the first active region ; are respectively positioned on two sides of the second 

forming a protective layer on the semiconductor structure , 60 gate structure , wherein a size of the second drain is 
wherein the protective layer covers at least the first equal to a size of the second source . 
active region and the first gate structure ; 9. The method according to claim 8 , wherein : 

forming a patterned mask layer on the protective layer , the second gate structure comprises : a second gate dielec 
wherein the patterned mask layer exposes a part of the tric layer positioned on the second active region and a 
protective layer that covers the first gate structure and 65 second gate positioned on the second gate dielectric 
covers a part of the first active region that is on two layer . 
sides of the first gate structure ; 

35 
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